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(57) [Sift] ((KEff) 

ifcftcOP H lllA%ini J0LB5tmlSlT, 4*CftJ(0ft*fl t ft 
'MicOHJilOOnm J»|*j *fflfig3Kcoaj*'' , «V-* 

DCF A**>4>Bli:itMIS2 tDCF tB*<0+iafc«^3fc* 
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< i ) < 1 ) 

WR<oi!iii8*fc3i67T-f^ ( 2 ) Mmstizm^Kt 

IT SKfi-9*t:9 v WSr4i * 5 v y®m 

st*ot, memstitstSM ( 1 > i^rru^n 

-3L DFB DBR Sc^gftl^-ifXteMOPA ( 3 ) £ 
t^k U fio+<&»g<DR||H£6rai \>X±3mr^Xfbt 

/N7Difi0fcO&£OH£100nm &<! 

iwmm) wmmtm ( 1 ) i«i9*3***>Ji 

mm%7r4^ ( 2 ) K5v*(cg$rS 2*|ft|fc:fi»L 

imn&4 ] m&m±*®. ( 1 ) \mw)mmt*2 
fox-mmmsmmfct u y>i-r\HX'^mti 

fc2owHfiB*£3fc7-MA (2) fcSW;:R$r4 2ar 
ar^vejftg*»£#K ( 1 ) W»HB8^T7-&IM« 

a (4) £«xi.;fc£#tst^i>ii*jaiBsifi^ 

< 4 ) £fi§;t zmtt&m& 1 nstsBi 5 <o 
[M**7] muwp-mm&Bt (4) a, aj*3t*» 

( 1 ) «#flii^<7-£Wi!^* I: fc» 

tat -r sif«3a 5 xujiwbb 6 ctaa*) 5-7 yitss. 
tii^s] a«j#><7-f!»#a (4 > «i» ttj^3t*» 

*l£*>&#ffl)jgftOfcllfc#*^<X)ra £JlI*.fciMBfc 
»£*«fcfflllBite*£*S ( 1 ) «0#lffl^*^7-Sr$ij 

U *ft^tt#M£K&l>«tcfflJigftf&£#& ( 1 ) 



je/'cvHHffl^s ( 4 > £«i£Sit£#®t-r-?.it* 

JJI 1 7^il$«8W^ftMcfeij^^yii& 

im& 1 0 ] HijBMm^a ( 1 ) ii7 r/u^o- 
w<vmwi'— f ( 3 ) <r>iiif)mz7 t 4 styu-Ti 
vymmmfe\mmmm.$ < 5 > zmx®& 

thZb *«pafc"ti«*JB 1 JbMiiM9 
[flfcCTU 1 ] WSdtM&Z®. ( 1 ) (±7r7''J'<o- 

a<o¥*f*u— f ( 3 ) <oaj^wfcBiigBt£«a^«'t 
t itzmtm 1 jisnraBS 1 0 <ov v$Yi*>fcEfw>5 ^ 

[ffi#Jtl 2] IHfiejte8£¥R < l ) li. v-yA7x> 

xmmt z t mmt-tmsm 1 nmrnm 1 1 <n 

[HW&H1 3] lIj&ffl£90J£E!|£-f6««ffi@!e#& 
( 7 ) Srfilx., %7r4*(2) fcHflB*5B£*& 

( 1 ) •c^4$ti^«fc^>iiie^t B?tB(i^iiiii«s#a 
( 7 ) (cj: ^mwMifi%^mtitzMti^mmttm 
mm-£ztiiw>m]tt*mmzfti£fz>mizLtzz 

[11*5 1 4 J if Hffltf)3t:7 r 4 A ( 2 ) li2 HDBHff 
$n2*^3.5E -20 [m2 / W] JjU:T*«;fc£«fflSi:-f& 

mtfl 1 nmtim 1 3 »r*i*»aE»o y ■? v*m 

[It^JS 1 5 ] ti1iffl£7)3fc7 r A a' ( 2 ) jWSIWW)- 

att ix&fcth i>cr>x'fo&z b mwib-rmsm 1 

CW^JS 1 6 ] liilffl?)7 r -f A ( 2 ) b IXSHF b-2 
0/ps/rWkm5fo1f^S:Sr^O7 r 4 AfcfflU* i t £# 

®bi-zn%mimmmi s^-nit^zwmv 
mm 1 73 mmi6iz§s%e>?-?yt%mizt&\ 

X. -20/ps/nm/kin*i1l<?)^$-»O7r^A>4)SMF a, 

So 

[IW&S 1 8 ] tiHfflcr)3fc7 r >f A ( 2 ) 

mmmmy r a wzn x*jm%5v>mm yrj* 
b ix^i-t ^x-hhzb zftwib^z mxm 1 n 
sn*jai 4w?tiMztmco7-?>im%. 
[ w*js 1 9 ] *7 r a /team < 8 > 

H3t7 t -f Afi5S» ( 8 ) fcfett iUbfe^^WUti** 

-3 x > is^a i T^sii 1 s cov >-m*Hcte 
m<?>7-?>mm& < 9 > isivvyiiKis ( 9 > 
•c-*7 r 4 /<c<ggH ( s ) izmii&kzn®?& i fc 
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(8) KAStu %yT<t*mm(8) izm&y-? 
ymmmm?&zbzmbt?>ft*ffli. 

y-?>wm < 9 > <ofrax(4msx{4i?«wsfc«± 
aasjn7r>f^«»(io) Bi;i&::fc£ft8tfc-r 

[|f«3a2 2 ] lt«JS2 1 lcBtt«*+IHIfclSV^T. 

do) commit txmm&zkzmti- 

im&23]ft7T4rtWm (8) +fc»A5*lT 

H*7 r -f ;<£8B ( 8 ) 

X'h -> X , If 1 T^^ff^JH 1 8 W ^-f 

tE«09WJ(M|» ( 9 ) f«f7r^A 
( 2 ) C4MBrtWlffl7T-fASr«^T3t7T'f-''?eiSB 
(8) K*HtS»*#tt£lll«U *7r-f^ea» 
( 8 ) £tf#7 T 4 ,< ( 2 ) fc:fc(t*lWc<0-«BXtt^ 

xmmhzk*w&t-$-hmw&. 

inxm 2 4 1 2 3 tiea*)** ntscti v^-c . 

7~?>M& ( 9 ) 0»gfflS3fc£*7 r 4 AfefcB 
(8) (cAItU 3t7r-f^SjSB (8) tCfcitS?-? 

lfflPR2 5 ] »$32 3CKtt<03fc+ BSfctSWC, 
( 9 ) <owaxJiaguyiUaPiat:*± 
SB8Jn7r4ATtj(l» (10) £ffit;i&.rt£#i&^ 

do) oa^t i/cura-*- s^t Sr&afc-r 

[IWWI2 7 ] ^»Mfllffl7 r-f^JbfiJC^r-f a' 
( 2 ) ^A7J1^^^^6 J ?»PI7 r 4 A* ( 2 ) fcfclt 
*S3fc*>2S&£|S|#7r>rA (2) fc*Jtt*?vvig« 
(CkOfflffltLT, SBBC7r-fX (2) frhn&Jim 

%.mz<g&wmmmth z t mmttmxm 

3 JllfflSJi 2 6 <0V ^3&»CIBtt^3t+llt». 
[If 2 8 3 #ffcffifflffl7 r 4 a'T£> 4Jt7 r A a' 
( 2 ) fcfcW-iSbfeX{if!J»*H3te7 r 4 a' ( 2 ) (cfc 

£* i fc *iwsh 2 snmn *JS2 6?> wr 

[P5RJI2 9 ] «±3HaaD7 r>f ^flWHS (10) «H 
7-?>J«sfi ( 9 ) <03fi|#(Ci^T4» 

iiifflnmmffl&tmizLtezbZftWik-thnim 

21, 22. 25, 26, 27. 2 8C0l,vf ftAHCf^ 

[w««3 o ] m«»7 r>r awb# do) com 



azm^xm-t&mz uzz t »m{:t6nffl2 

1. 2 2, 2 5, 2 6, 27, 2 8, 2 9WftUMZ 

Itmm 1 3 3t7 r 4 A*fcigR ( 8 ) ASixT 
H*7T-fXfi8iW (8) KtJ»-J-4»*t»^MR*«l 

vyflfflHI ( 9 ) *flU. p]5vyii(§S ( 9 ) <oUR 

x^mxmmmz^mmtayrA ^man < 1 

0) £ffltt*£i£#afcU ?vvt»N»K (9) cott 

iSffl^7T>fA- (2) &mMm7T4**m^h 
zb*w&b?&mm. 

[if*JS3 2 ] 1 tclE*8<03t4»»3S*=*5V»-r , 

( 9 ) <ose»e#£;t&±saaiD7 r-f * 
do) one^ LTiijffl-rii t wmt-t 

i if *a 3 3 ] m&g 3 i xiiif 3 2 {zemnxfr 
m^iza^x. Mffimyrj ><x:hhy-?>wm 

co?!t7 t A a' ( 2 ) ^cOA^J l^/U^ij-^P^ r a' 

(2) {ct5»tiiRi<^a»*H7T>fA* (2) 

vyiifi^iOaffitT, m%)t77A^ (2) 

[if^5S3 4 ] if*JS3 1 X(i«#JR3 2 KKttO** 
<7)#7r-f a* (2) tfc(t^«*X{iW#&|5l7r^A' 

®\m&&zmz.&zbm®ktii£*%m. 

[if*J!3 5 ] iff*3S3 lX{Sif^JS3 2Cett^X4< 
HtSttJV^T. *±JS»7T-f A'tgigfS (10) WfiJ 

f#*-^{cffi*>, ( 9 ) nmmzx^x* 

it. 

[JW&IHII&ltffl] 
[0001] 

xm^Ttcommizm z ttfxz & y~?>mm%k tti 
zm^fzft^mmzmt&hcoxhKi . mzm%#m& 
wtmmzm-tz t <nx-h h . 

[0002] 

"C*6. #^Er (x;l^t'7A) Sr»Uc7 rA a'S-|j6 
ffl-TI>Er»3t7T-f A'tilgfl (OT, EDFAtteSfit 

^{i:1530nni*^1610njngST'J) & . (##X®; : Elec 
tron. Lett, vol. 33. no. 23, pp. 1967 1968) ttl. 
EDFAtif «»fc*^tjc#tt*l#->T *J 0 , fcK#f l^fi* 

H 2 3 l4EDFAWWHttftflt»tt<0-«l&* Ufc t COX'h 
ItK 1540nmJilTt 1560raJa±TI4«fcift*(CJtt6f 'J 
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[0003] f 4 /l^ttWW*fc* V*»JW> 

urea** 1 ** < i o izmztiKy < wx-b 

fcl/O**. fit, EDFM4H24K^rt«t 3 F%f(If»0 

4 ;W*H£W**iJfWIIE7 4 /P^tcj; -?T WtflS 
$ ftT V ^«fr(Ctt . EDFAcOf OtWflKflif 6 
*rrfkLXL& o „ 

[00 04] -7^ 3t««SKU±*7T'f AW^Wft 
XK! : Nonlinear Fiber optics, Academic Press) „ y 

*tJl00nm *V^fttSS-T2.. 02 5t+'C«ft**1450 

mmmmm^t^cDmmm^^m^t. z 

tf)fc*5M»W-^ttl550ruiT&0. fflftflKSl* J3W 

8tH3*TCV>&. ?vyii«@tSl±EDFAtf)?iJfi 
flfWCJi Jfl v ^*vc v v \ i *Ui 5 v v JtNHW edfa 

7 r 4 At AW LTf ijf#£«**> J: 5 i; f- & b , BiB^ic 
J: 1,18317 U /UT S fc*>. 

9-?yflMHS<^PJffl*Jtt< ttWP2- 1 2 

9 8 6^fSWi7vyii^t'col^7U;wryiJtSL 

[0005] ttz, yvymmfflimntcm&miiz 

-^frtmMzttixnx-mtmmzitKki: 
x. M%mmzi;&*mco*$%&£imtz>ttm< 
Xtobtiitf. ztiiza, mm7T4 rttLxmm 

®ffltm*m^&zbmi$>tix^z>. 
[0006] ^ytwmmmwm^i, 
>mbi$tixt>>9. zmmbLx, m&nmz&wk 
nmmytzmmhzbmt^tix^h 

0FC98, PD-6 ) . U>L&#<^ f!lffll&&ldB J2lTfc 

[0007] mm, %7tj >*mmtzt5^x%&.?& 

ZtlliErm\\7Tj^mm% (EDFA) fc&gftitefflR 

■thtzit>mfmmm7rA a-(dcf > t«*^*>^ 



04 6(ii^*0iJT'J ) | ). #fiStMffl7 
r 4 A'A*< 2oc0ErgsjD7 r -Y AtfflSSSB , C X1&& tl 
tzm&b % •> X \ *4 . fll 1 *5ErjRjD7 r 4 > ttMHff B ti 

2<OErSSS07 r 4 ^B»Cli4J«ttli«7 r 4 AAfcfc 

[ o o o 8 3 b z bx-mm^mmt. zomizmt 

Rj&**£ga**D. 4Mft««ffl7r>fAAOA 

•r s t , «-iwi«ffl7 r a *A*x'<mmmwkmw 

Zcr)fti&mm7T'l^A'\cr>Ati;-<7-cr)±m& 

lfte^tuiiatafflsas (spm > s&n, wdm e 

SSi^lcttfflSfflffllSB (XPM ) S6«3&«ifc^Hfc5r^T 

[ 0 0 o 9 ] H4 7{i«t>«8Srta5fc:*J»t4*u^;^ 
7?*7J±**l,tzh<?>X'b&. mi«0Er»7r-f Ati 
iH§sBCO^H#Gl (dB) li v (f^SATJU^Pin (dB)t 
^ffl<Iffl7r>f^'A/\<7)A7J±15SffiPd (dB) c^HtcfS 
JgSnt. »2<0Er«SjD7T-f ^«Mi»C<0f!l«G2 (d 
B] (4. $MWMffl7 7-P<ACfctt4«*Ld (dB) 
t. +^W#Gr (dB) *l^Eraani7r-f^li(B 
SlBfiOflJftGl (dB) t*^Gr+Ld-Gl (dB) tlS^Sil 

h. ztit>tomv*7*— n& x*fi>m\zw£htz. 

ft s isXTJ±mzS\ (dB) , G2 (dB) teWj:*) » ft-? 
"C. Er»7r^^'*ila§sB, CJiv-Xf AftfcWRtt 

(4, dMKM«ffl7T-f AAti3»t6fiifeLd (dB) 

ffl7r^ A*AWli^W(f ^ . Er^jD7 r -f ^^4MB 
»B^»C<0f iJ»S:»fl;S-li:T»« Lfc 0 , JM&TOKS 

[00 10] 

[Jffift^jWftUJ: 3 t-TSiiSI] ft7r-f >mmx'\&r 

4^mmmzi>^<*ofro)mmtfh&. ttz. ?-?>m 
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»{CEr»7 r -f AttgfiftB , C £t£ff L,$r*Tf i&B* 1 
[00 11] 

•C*, EDFA^J|ST'i,ffiffl-ri»Ct* { T"#l»7Vyti(g 

»7r>f (EDFA) k4MBfflMW*7r-f A 

(DCF ) TfllJRS*l**+lll»fciBffltT. ^XfA« 
fcEDFAttHMW-4jfi*j6»ar< . *ttKS«1«tt*fl: 
ft>*S&»&^DCF «&?)(f£>o££ 

*MM-6ifctT#6*+«l8*il*fS. DCF 

^dcf ftAi / z&®-tmm$&cD£{tmmz> zb* 

[0012] **Bjoa %»«)S1 Btt09V>ii«» 
ttEllXttH2XJiH3{C*1HW=, »^i);eft£?& 
4rf l> BliB3tt»£¥R 1 *« * . RHft»3te»£*S 1 *» 

m^tt i&A ix mm^mzy-?ymm$i & y 
-? ywmvti x . ffieaiB365i4#a i«7 r r y 

^n-I, DFB 3L DBR ScO^fr^— TX{iM0PA3& 

set 

[0013] #»5!tf>3 ^!l«JS2IB«J07-?yti1sS 
tt, a»OJBiB3ftttW«ll3Wft*<0fc<0i:ft/J><0t><0 
fcOftJWaiSrlOOni Wrtt-tSdtSr^t-fSt^ 

[0014] *%ajcod *>tf^JH3ietKc05 vytflSS 

[0015] im^o%mim.Aim<ny~?ywm 



tut 2 ooBfi** * 7 r 4 A 2 K5V ^fcJttr * 2 

[00163 *mcr> o hmm sm^y^vm^ 

Mt02 6X0:02 7 fcjKf«K. TJtffcXHtflMlftfc* 

-?u *<mmz&^xm& : m2&n.ie>&®® 

[0017] *%BJ^a ^l»««6IE«05-7yti1g§| 

£^ta i ^aajt/ty-iiMfi lx . wnsaiAott 

s«c#tt& j Fffl^-ri.ttj^>v-sii«^g4 hi*.* 

zbz<mt&i>cox'$>&. 

[0018] *%,w<v o hm-m. itm<r>y 7y« 

fr^tt®ite-?%zmmKrtmiz&*moom 

ZMLtzW.^fa&mzttmLXZKhmdt**:-'? 

[0019] *fgajc0 3 *>il^JS8ie«c05 v v«MB» 
-eil^*^#Ji@7t<7)&^tC#^^100nni 5rjDi.fcS^ 
■tZ>t<7)X'h&Zk£¥f®kirZ>i>C0X'hl. 

[0020] *wnco? hmxmmmoy vywm 

ij%>v7-Mvmt4 zffit&zt mmt ?it>cox 
i>i>. 

[002 1 ] *5«B<o o him® i 0IB«^7 vyJM6 

mm i x{i02x«in 3 ic*taMc, m®m&.*®. 

lfi7r7*U^n-S(?5^«cU-f-'30ttJ*Wc7r 

[0022] *jmb<03 t>n«J« 1 1 lef^^yiin 
*4HlXttH2XttBI3t:i5tt«fc. li)S*^#a 
Hi7r7'J ^o-I^#*U- f 3 Wffl^ilfciaj8 

zb^mntirz^X'hi,. 

[0023] *stm<r)i*>mm 1 2es^7 v^tiie 

»4HlXttia2XttBI3C*^«t. 
l(i^c0jS*^7r7'U'<.o-S, DFB SL DBR 

^^u— ?xitm>tev>y/\vx>y=F®mimb 
?h¥mm.mMmw.&&%.%zm.vxmi8.-t& zb* 
mmbi-ihcox-hi. 
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[0024] *&0J3O o 1 3tmc0y v>lfg 

§§«i06 ( a ) X«i06 ( b ) (C7j**«fc» fli«ffi£90 
JS0!Etl»«jSffilllilS#g7Sr«i, *7r-fA2t» 
jB3t»ife*R 1 tm§^«i!c^a^i:llil5M^ffl 

[0025] o m>m i 4iest^7vytig 

»(4 , ilt@ffl?>ft 7 7 A A' 2 {4^H83gajf*n2*Q. 5E - 
20 [m2 / W] £LtT*S£fc*1#afc*4fc<0T*£. 
[0026] #3£Bjjc7) d *>!f *JS 1 5 ia«c7)7 v vWl 
Stt, r 4 A 2 3&*£3S«8<0-a5k LT#£ 

[0027] #smh*> 3 i 6 tcta«J07 v y« 

ffoWSHF k-20ps/nmAm *^0#ffc2:ffO7 W 

St l x mtfte tvk i> <r>x*b h z t mw. b t h i> <nx-h 

[0028] o *>mm i i iztmny-? >m 
mmmmmyTj^mmntK^xm. %<nn 

KiMSMF ir-20ps/nm/km fcftCOftWLZft^y T 4 
MlXffif&ZtltzljCnX'b*). -20ps/nm/km *m<?>ftW. 

jfto7 rA xfrtjam ^mnxmmtmmth z t 
zmtt&mx'bz. 

[oo29] *%wcd o mxm 1 8faft<7)77yii(g 
imm y r a ^**» 4>ai Lfc t, <ot* o , Rfisasffl 7 r 
hhcr>X'hbZk*'m.t-thi><r>X'hh. 

[0030] a 1 9gBtt<^4>«H>li 

H7fc*r«fc, #7r4A-gm8*fcJ*A§flTRI 

*o-c . it^js 1 ^Mii^jf 1 4co^-raj!)H:iemw5 

vy«Ml»9Srflli. |3|7vytifi|g9-r'^7T^^'e 

i*ss8 izm&mmnm-tmfcx'&hz t mmt 
•$hi><r)X'bh. 

[0031] *%w<7)o m%®2 otzimnft^wffi 

tt02 9Ha3 2fcjj?r*fc. 7-7yti«9^» 
jffifc£#7r>fAfij£»8fc7JtU 3K7T>f^eaB 

[0032] *^BJ<7) 0 %||^2 1 IStB<7)3fc+»(i 

H8fc**UMc, 7v>-tiiiiS9<ofrax«msx«iff 

f^MSt#±ffl»7 r -f A'tWHI 1 0 Srif * S Z b £ 

mit-th^nx'hh. 

[0033] #»P1«) 3 *>ff *IB2 2ieStO^*»(i 

H3 3~B3 6t*-r«t, 7-?>mu&9(r)m%W)® 
m%±3mmy r a stums 1 0 <rmmtt ixm 
■tizt immt -ti i><Dx-hz> . 
[0034] 0 *>m&2 3%mcn±*WLm$ 



H4 5K*tUMC, %y r 4 'Mxm&SWzftXZtiX 

n%y 7 a i<&m% izmmmmmm&ft* 
tmx-bix. m&iJWNtm aco^^mzh 

myr4rtm^x±y7 4>Mmmt,zmvm 
#tt*jMtu %7rjrtm®8Mfnmm%7 7 
a jmzm&Wz<o-uxte£x mm-tz z t m 

®Lt-thi><r)X'bZ>. 

[0035] *%m<o 0 *>m$% 2 a kie»<o3K4>8» 
iiH29~H32^-t«t, 7vymm9<m%® 

1836**7 r 4 ^g£»8fcAltU *7r >f 

[0036] *wm 0 *>mm 2 5 mmco^mm 
us fc*t*tc, 5 vynmm 9 <omgKiiasx{i«r 

»PISC«±88ISE!ni7 r A ^«WHI 1 0 Srfil £ * i t * 

[0037] *»IB<o a feBWSS 2 6 fef^ft+JtfffJi 
03 3-03 6 iz^-mic jvyWBS&ffliM&t 

**±s8san7r'f^*«»i o commit ixmmt 

&Zk*mmki-&i><7)X'b&. 
[0038] *»0j]<O o hffim. 2 7 ie»tf)ft4>8iSSli 

0 9 \zmmz , ^«jc««ffl 7 r << s *7 r a * 

$m*Rft7 7 4'*2izmh7'?>Mmiz± Y )nmi 
x , iM7 r 4*2 ft $><rm\ m%.mz&^mm 
mffit&ztzmLb?&t><7)X't>z>. 
[0039] xmoo-hmm. 2 smnmmmt 

01 otstHMc. ttWMmmyrmx'hzft7 7 4 
*2\,zmhWkxmmzmfty r a *2 iztrnz 5 

[0040] *^bj<7) 3 ^ft^i 2 9 iem^36*an 
*dJBaa»7 r >r ^^hmhs 1 ocomm-mzu. 

[0041 ] 0 3 0 ie«^3t*l8?|{i: 

01 Uc^-tttfc, l&±»JP7r^Ati^l o^ij 

m^xmmiwzLtzztzmWibtb^x'hh. 
[0042] a *>fi^ja 3 1 e»^^ts«» 

08tc*«w, %y 7 4 ;<immWzftAZtiXn 
*7r^A*ea»8tc*}»t48bfekttftiMKSr*M|-fi 

«H«K=#±«iR!lD7 r A 1 0 Srfil^ hZ b t 

WfSkU 5vytSHI§9coitSffl(^7r^^'2^ 

»nfliffl7r'f^*fflv^ik*»afc-r4t,<o'c* 

[0043] *%0JCO a ^fl5)<3S 3 2 te«W 3C«fat{BMi 
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H3 3-H3 6fcip^«fc. 9vyflW»9«)»BBi8 

-rut ztmt-tz hnx'bz . 
[0044] ^ %ma5S3 3 ctasfcae+tts 

KfcOiMtiP^KfcfiS* 5 .1 t fc<OT* & . 

[0045] *«bho ^ %nr*Jg 3 4 fcK««»K+ffiS 

•P*at«li4ii:«r»«4:"t4.fc»r**. 
[0046] *» 0 *>§! 3 5 tieKO^*^ 
teHl lfcjj*f*fc. *±SiHin7T>f 0(0 

*fltts-jec«^ . y-?>m^9<Dmmzx ~>x 4>« 

[0047] a;fc**S*>? 7Vig|g&£: 

llBttz>?vyJtMHrcttHl. 2, 3t5rf«t:, a 
jB36»4#S 1 fc/hSTJHSWBRBTJ <0 7 r^J^n- 

3 JifBfi»«<OK63&«Jl£^fcft. fflfiftC J: *R*7* 'J 

^ry«ag.o»^*«{3r*<-rii:* f, c**. dbf s, 

DBR S<VP»*l/-1fXJ4MDPASfflV^*^, 3B8?fcK 

[ 0 0 4 8 ] »:< IStE?? +'C*ft<9fSPI£6nm ULh 

MtttMTORt ^MW»K» 5 «:«« Lfc 7 r 7* >J 

3nra T'JbSdfct, IJigft££^l>£ft<75WDM ijTv 

ii (hi. 2. 3) (c^aaMs*ft<r6fcfttaiB 

3HB^a«aBlt: v * < 4> £ i i fc * ijib 
\,z-thtdhX'hh. WDM *751 Hi. g&l>ifcR<Oft 

4. «itf N #>SWDM #75 1 lT«^«Offl**»*#< 
li. 01 2KjjrtaiK¥&#l— *3<0#ittlfc3ni * 



*S. HI 3 ( a) O«fc*N*fltP-1>*30>"W> 
a^HH^35nniUitt4t, Hi 3 (b ) OttCR 

T, W#f-7a^*^15nm*^20nmiHtl|, tflj#^ 
4 i i: tSH-T l> . ft -a ? » EWffifoA 

[0049] *»hjj<o 3 *>f jf jj<JS 2 £tte> 5 7 yiWHf 
Ttt. BliB^+'t* JW)ft*ffl k ft/J^fiO^ §• lOOnm 

*U«:4>*V^ Hie3t*«1.4 //a flftffltefcli. US 
*OW**O*^k*'httO**100nB JSlTk't* 
is Hi 4 (C^rtte 1 o<0BB83t*»fe4 1 4f Wtf>* 

ft. iaia3ttm^3tt^««c7)aS2rl»it-ri»ii:* < T' 

[0050] *«h^ o *>|f^ 3 , 4ieS5cr)7 vy* 
SSTIi. »0^d^cOilS3t?:^7T'f X2tCEV> 
(CS^4 2*l6|(cfiat UTff^t?>?^[6]iiet-41«Bg 
tLtztzfr. H1^H2. H3fc*S<t4WDM *77l 

Ttt+'&ftft^A, , A 2 , A 3 s A 4 t^0raH^'6n 

A§t««* J A, iA 3 , A 2 tA 4 tirOtt^BI 
Hte2fgfc&0. WDM ^7*51 1 «0B«f*ttKj!*»«:» 

[005 1 ] ** H *0 3 *>II*IS 5iEtttf>5WlgM» 
^\mn. 4 £ «£ 4 ^ift , 5 v yJg«A.(7) A ^ff ^ 

izxh-r. -fen&jim&zttfxzz. 

[00523 *?60Jc7) a 6 IBttO 7 7 y tg«|§ 

"Wis 77 Ifl^Wt h tB7Jft^7-i&IJ$##4 

*^7, 8fEa<05vy«fi»Ttt. HI 6 (a) ^ 
(b) tS^K^-HfiBJEcoSfit^^^lOOnii 5rjDX 

iiafeg-BBjew/^-tiitii-r 6 ^ft . 
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i> nx-it . mmsitt: i £ •NawwaEflsWP* 
1 0 0 5 3 ] #3Mlltf>d t>»«J19iE«W7V>HJS» 

mzktfx-zh. 

[0054] *ffflp>o*>Oi8& 1 0IBSiW7 v^tilS 
STli. 7T7 , y^o-So^ftU-if3<oatfJllfc 
7 r -f A^-f 4 y^^)*fi3ce<kffl<^MJWfi» 

«KS» 5 1 O<0|ffli^aftiI^;:ovv^ill> 

k^«ll2:$<-fl>,r^:^;::5:l>A i » WDM #7*51 1 (H 

i. 2. 3 ) fo%mmm<-t&zt 
[0055] *wmi*>it$m 1 1 im<r)7~?ym& 

Z k h . 5 vyflMBt*iV^W»*«»fe*i*«) 

%m.mmm:'$> oK-otmmyrA^immmyr 
j: o tz&m-h z t it , f i ]*o«aflcfftt «■ 

[0 0 56] *»bj^3^m$«i 2IEt!5c7)5-7Vtiffi 

sstJi. m^^m^yrrv^a-m. m m, dbr 
[00573 *wn<no m m. 1 3iam^7 -?>mm 

S?U\ H6(c*t«(cai»liI*90Klliei-ifll»iBia 
3S#g 7 gfltt , #7 r -f a' 2 (CJBMBJfcjfcfe^R 1 

%h z t * { t*# h . ? v y m^<mmt , nie^fftt 

Ki£rr&£*\ m&^ifcft<OlJigft£WDM #7*7 1 1 



[0058] 7 *>fl^JS 1 4lSifc07-7>-iSii 

HTtt, *7r>fA2WHS0BBJf*n2jW3.5 E -20 

[0059] *%m> o hmm. 1 s^sm^ji i 7ie 

m%y r a K\z*n±twmvtiidrh z t mm 

[0060] *JHB<0 o i sleigh 
tsT'te. fty t4 A'2mi#3K*eafrf Sfcft<oeiSffl 
7 r 4 A*fc afcSfut . |5l<ESffl7 r 4 ^ttffASih 
69vyii(iffl77-fA'tLT#S^6fcft. #7r^ 
a'2 1 9 V ytfilt® LJt3t7 r >f A'^fiJffltS ; i: 

^. 7H A-^f ijffl-f i z k mmzx* 

[oo6i] *«H3<o 3 ^h«js 1 9§mcoft<pm&x- 
a. jvytm&zmnftyr'i 'Mm8&8<rm&£ 
mmt&tztb. mxm 1 jbsnr*ja 1 s ciB»«05vy 

[0062] *^od*>H*«2 ORl^fl«3S2 4lfi 
5 -7 >iWB»W«SIBjSa3!£S:3t7 r 
^®8B 8 1 AW U , *7 r -f A*fiS5SB8 K*J»t« 5 
^y«tS«)*2rfi]ffl^§ Z k 0 . %y r A A'fSMSI 

[0063] imm o hmxm 2 1 imco^m^x- 
a. ?v>wffim®xitmximmmz%±® 

mayrJ A'i|©S9Sr(ii, ^fLf>5v>ii«9& 
^*±®^JD7 r AJWMI 1 0 T'3t7 r A A'giMKS 

[00643 *wm 3 *>ii^Ji 2 2 &yn*is 2 6fS 

*<03K+*8»'Ctt. 9"7y««»<o»ej||ja3KSr«±a 

mK7r4Mtim\ vvmmtk Lxmrn-thzuz 

[00653 *»B^ 3 2 3 £1 Sf!c03t+» 

j^zm^xK&tctb. ^m-?ymm^9X'%yr^ 
mm&mmmmmi. %yy 4 >vmmik 
vrnmmy r a a-2 izmz>®!k<7>-®xit£x &*Mt 

[0066] *»bj<o a hm*m 2 5%m<vx,*mm 
a. 7^>m&9mfmm$mimmmz%i± 

8»7r-fA'ii«@f3iO£fii*, i*i4>5wnMi»S 
9Rlf»iJRaaiD7 r -f Atifll§§ l 0X%y r A A'fEiH 

[006 7] trz. 7^yiiifi^9k* 
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t&tetmbixtmt&. 01 7i48aw»&wiHW) 

PBfJtf ^o£^DCF c?)(f J: 9. SSHttZ btf 
jgtt^il^V >. £ d^aWiEDFAeOfl^^ttClUS LT 

fco. %<mm<»%\unm.<»£mz^ts:ifih. hi 

8 teEDFAOWf fc ¥ffl*aHfilte*t«WfciR Lfc i> COT 

im.<0$fc& Wt 4 fcftfctt . EDFAOf MKi-ftfcfcfc 

HI 9 (a) fcA*K/WaWc«tT, *E8»*» 
OMSsMSrffflKU DCF ^o^w/^Pt-gfcKHItt 
Stfijfc v HI 9 ( b ) fcDCF 05flt3feO3HKlfcJ6 tt . $ 
SA^P^U «flSHR*S:-ffiC«!l«W-ft0!*Srr. t' 
*> £><9ii£- t> 2 OCDEDFAti;* & X V > S . t 

[0068] *»WCtt, «Hc0iSlt^'7^-^c7)^ 
-(tSrDCF <r>y-?>tm$)%X'm®-tl z b iz J ot. ED 

FMSHftfc- ^7vTA$£EDFA£ISft"tS& 

4 £ t 4 . H 2 0 12H 1 7 «+8«Ht«fc» t 
DCF <09VyflWB»ftij|fflUfc»^OEDFAC0KH- 

ttfrjSUrfctfvCfc*. DCF o?vyjf«§£»Sfc:ai* 
ClkfcioT. 30<7)tttttWLTS*§^I.EDFACO# 
tt**fflfc-*-6£ *. 02 1 (a) . 

(b) liz^rimtizTjjuK/uwF m^co^mit. EDFA 

EDFA^fl]#g— ^Cft^OO. DCF COtB^U^tf-Jg 

DCF g#coa*S:7vyii«@T'«imi-|»c:t{i, ft» 

mzb<r>x'%%frit3)CF wuz&m-t&mm&cr) 

%itmm&. H 3 7 fcDCFWA Lfc*£tf)WWfiR 
[0069] 3 *>«*II2 9-35 CB«03t 

+tt»Tii, m&ftntii%m-x'$>&7~?>mmm 

f»6£fc**7*"6. H3 8. B3 9K*-tt*CBliBS 



fc. 

[0070] 

imnxnmm (yiymmmmmmmi > h 

1 J4*»BB<09^y««SS<0» 1 OHJUBJB'C* o . ft 
#3tX*7T>f^l 2k. ttf§ffl7r^A' (7t7r^f 
A*) 2, WDM #7'5 13, I»jB3fc&£4Ma 1 , 

#Rffl#75 i 4 . *-*<i#8ffl&tftDiW»fi^?8£ 
u-? 2 5 a^fltefcs fvtn*. 

#75 1 4 fc*-*W<*ffl&tfLDffl»ffl#8±0» 1 

[0071 ] ijje3fcfS£#J8tlfi. 7r7U^o-SO 
¥#*^-ir3 (3j , 3 2 , 3 8 , 3 4 ) 
%.ttm<n7T4Wu-T4y? (i^KMSS) 5 (5 
i , 5 2 s 5 3 . 5 4 ) k, ii^^7°5 (iiift^ 
SI) 6 (6! , 6 2 ) b. WDM *77l lt*^fflfR$ 
iiT^I.. ii-C^*!/— f3, . 3 2 ^)9&«SttA 
b. yr^^ru~T^y^5 1 . 5 2 
CRtttSA! T-ftO, f3 3 . 3 4 <9+4> 

ttftCRbttJlAt T*«3, ¥»*U-^3i , 3 2 , 
3 3 , 3, ^««ii^^M7T^^yV-r 
-ry^5, . 5 2 , 5 3 , 5 4 O^ffl^J:04"i:«^* { 

10 0 7 21 ffil?m#U~r 3 x „ 3 2 , 3 3 , 3, 

•cfteSitiHfiejiai-eoa^Aj. a 2 rktusa^ 
wdm try i l-c^a^ii-cnijajiefte^Ri^ffl 

mry 6 cora(i«W»S7 r a' l 7 -cif&Sfu 
iae^%4¥S 1 cOffi7J5t(iWDM 1 3 1 J: OflMB 
*) «4fi^3SSA^7r'fAi2J:0iiiSffl7r'f^*2t 

mytb-smztixy^ymmzti. mryi 3%m& 
6A.ai7j§^i». HE^-^s-ftt^-^fi^ai&Kf 

LDM»«-t«^llI»l 5iefcvvc8ai£*u Ram 5 

[ 0 0 7 3 3 IfrfEiMIffl 7 r 4 A 2 « 5 v y KMC* U 
fc^»7 r >f 0fil^tSHgJgJr$n2**3. 5 E - 20 
(m2 / W] J2LteJb*t^tfflV^tm^U ft^^' 

A*3*i6«*A:&77-f;"<l 2£*<o**K*LTffl 
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RDF (Reverse Dispersion Fiber) £SMF t,Z*0%t? % & 

(HRfcRDF {i-20ps/nm*)l<0^i[^SfO^«>(CSMF CO 
**kH8J!&M>2ttOft$?(^*4fcJ%V>. ) ZCO 

Zcoyvymmmmy r4 A^fcfi^BfcWzj&S 
SrfMkU «Sffl7r>f ^2*HliB3te»£¥Kl , WD 

m ^7-5 1 3 . *~?m®m*yj 1 4 . 

[00 74] 02 2(401 <?)^>imW,ZtSVh$tfl 

Y)vzm%.Ltzi><?)Xhh. zcomrnxm^zm 

gftiSJlA! s A 2 t41435nmkl465rau fi#B4-20dBi 
/chl540nm*><i>1560nK?3|BIK^iaBit8«A^ Lfc. ii 
Hffl7 t A A 2 \imtm MWtM0m7 r A a't\ 

v*/Ha«as:o.5dB jarttcft^oo. mmmyr 

[0075] (7-?ymm&<nmmm2 ) 02(4*11 
wcoy^ymm^^commBxh*) . mmtm. 
#g 1 fr^mmtfwm? r a a* 2 s-fi-fftk pi t 

UmmK 7 tA* 2 OfiSIMtCWDM #7*51 3*W 
S>fl, ilS^^I3l*^C0i)e**>'WDM #7"? 1 3 

(aj^s) m^timzix&zoizit:{>(r>x'bi. z 

£k TV ^. ISIB^iafllJRfcJfctt* 

•S k * Z^Zti>hfr->X^Z>. 
[0076) ( 5 V yJ*ffSgO%tt$j|K 3 ) 0 3 (4#?fc 

#S 1 *>4>cD®^#i«(Bffl7 r 4 a* 2 S:55Wrtifc:3tff 

4 ? \,zm®,ztitzi>cDX'hh. mmmz. mm 
m?TArt2cotiimmb®ffiWklz&«m *y°? l 3 

& 1 *^coBj©t#^*cDWDM #7° 5 1 3 SratTflMi 
ffl7r'f^2(aB*S*i, ii5S»0WDM ^T513tA 

*U ftWIBOWDM #7*51 3fcA#$:rXfcIjj@fta*tl<I 
ffl 7 t 4 A* 2 OiraSfflKilff § ftS «fc 3 (c L£ hcoX'b 

i>. 

[oo77j mflmsm&¥& ioo-ti%i <o?>v- 
7K\z.mth*mm^-*r3x . 3 2 tm2^;u-r 

t n t -c* o . us i co^-7-a wur r 
3 3 . 3 4 bm2coy)v-rmzmh*mfov-^3 



if 3 o4"C«IWc^-b§ *iT v . 
[0078] ( 5 V yWf»a|ti&g»4 ) fiff 20 3 CD 
laBBttfcfcOT, jUlO^-rACH-tiiNJ*!/ 
-If 3, . 3 2 cO+'C^SrA, , n7)\,-7Mzm$ 
h^mv— ff3 3 . 3 4 «Ml*ft*A3. *2ff>?H> 
-T-BKJS-T 1.^*1-— !f3 5 , 3 6 <0+i|>»£*A 
2 . [3I^-rBtJR-fl,^*l/-if3 7 , 3 8 
'C^«S:A 4 iU A! , A 2 , A 3 , A 4 *2V^BI 

+'C^«SPra{il0nmJil±30niiKJlT'CJ) 0 . ftAO^'C^ 
»^A 4 t ft/hcO+'C^ A i k OHJilOOnm &TX'fo 

h> z<7)£ o %m&xim-r^-TftX'it%t-rm& 
ftcom&wimiz&mfttc.'tzttfxz . wdm *t , 54 

[0079] ( ?vy*B»<05liigB»5 ) 04 0(4* 

mo?-? ymmmm 5 ommmm-h 0 » mam 

Wmmxi&Wltzy'?yM^9co*frhm%ti:i>cDZ 

mx/. ziih$mtmiKi>cDx$>z>. pmomm® 
ft^mmamzizbitx . ^Sioa=2r & 5 v y mm$s 9 
mmzmiR-tz z k x\ &-co7-?ymm&9xm 
t>ti%\.*mz&bz k wx-z h , 

[0080] fHE«HiBBfilt:*i^T . Jti^^AV-tJ 
«¥®4 (404 X(40 5 (c^iJ-fif fiJck t* £ k 1$X% 

5. 04COfl|(R(4, 01X(402X(403(CiKL/c ; £- 

?m-tm*iy°7 i4t, *^a-a» i8k*w* 
- H^o3t/«a«*a i9k. LDfsoaum 2 0 k *^ 
**t~^s^«wainj)iw«a-9«tia»i 5*qai 

(4, ijSjSft*n430nmkl460niiik^<o(4. 1530nmkl560 
*/hCJ6tT{iJ*«£E*gEfl:§*l6. LD$IJ1»[11K2 0(4 

%/n$m^m 9^h^fi%Eizmtx^mw\y- 

1f 3 <08»«8tt 3«t-f S t cot'* 0 . 3t/«Qft*S 
l9*»6affl:ft*ffi£«JMiJiLT, f?IB#iS**c07t 
^-^ffliSflttc^NlfltV— tf 3 Sr»J#t&. BU*>. 
ttJ^^A-v-$iJ^#S4(47vyfiJ#cojSft«#&iPM 

[0081 ] 05Ofl|fi!c(4, 01X(402X(403(C^ 
Ltt-9ybSt*m*l7y- 14t, ^tt*7*5 2 1k, 
Ay FAX 7 4 2 2 k „ * h ¥A K 9<03t/« 
9k, LD3HJffl@i&2 0k;^&!. ; fc-?d-t 
ttajaW.DItiJ»fl|-W6^|lIB 1 5 tf&tt8*i& t 

6. **b&T5 2 1 (4 ; &-^3t^ttffl*7 I 5 1 4T'^ 

6. Ay H/U7 2 2(4^^^3(14"^**^ 
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0, <TOi§£. ffl«OlB|j^£J:ftflbtflNfKA (US 
#tt*fcioom fctmifciW) ftifio**»iU ft* 

Wfctt, ■Btt***1430raii:14fiOMi:ftfetf. 1530nm£: 
1560mfti£O«S**aBSt4. 3E/«S3«*ai 9 {4 

/1^/NcjtS tT aj?i«EA { £fl:£tift . LD0Jffl[lISS 2 
OftAv-SrliJ*. iaiH***!'-* 3 *MflW6 . IP 

ntmLxim*WMcti>m* , k-ti. H4. sub 2 

WtftttJST&ft**. 02 6fc^«H=A7J7t:£ ; &-? 
LTHiiB3Bfi4¥a 1 "tft i fc fc T 

T*ft. 

[0082] «TIE4M«JS^)5 vyflMBSKfev^tt, i) 

( a ) . ( b ) fc^-m=rai@3fc9fl&ffi£9Og0te-f 
ft«»BBIII«¥K7£KW\ JtMBffl7r>f^2KBii83t 

1 x-m.wcm.mm^t ttihtrnm 

T&S. 06 (a){l««B7T^<2(MB(:7T5 
r-a-^3, t^RW55-3! *atfC. «Miffl7 
r-f A2fc^8n3yWB3e*0liQBt90KISMEU. B 
ItfiBJI! 7 r 4 A 2 WWIIMc L£ i ot* ft ot* 
ft. HHfctttf«Jfl7r4^2fcf^3ftT?vvtf« 
p] 7 7-f A 2 *>><o& 0 aJtfcfeW#S{i 
iSLTUfcV*. 06 (b) liJi«a7r-fA2«-«fc 
PBS 3 3 1 ffttDfiW7 r >f A' 3 4 k fcigJt, ii^ffl7 
t A A" 2 0-Stf> £> tij * § ft ft BS3fc* ±*#90fl3R 4> 
ftT8^£ft£fii«&87 r A a* 3 4 fc «k Ofif$ffi£ 
9OK0CU StfPBS 3 3ifflttflWlffl7r>fA-2<0 
-SStc A*1-ft J: 3 Lfc t> OT* ft . 
[ 0 0 8 3 J ( %tf>l£g*<Oggitig!B DEI7 
7vym®&m^XffitiLZtitc%#M%<D% 1 oUSg 
H8BT* 0 , #7 7^%jSK8«Wc#A§ftTPi#7 

r >r Agau»8 cfcftfta* t«fl«-ft3t+«»^«T 

*ft. i«Wfc«WMWiBll. 2. 3^L»5vy 

««»9<oaatift±jia«sii7T>f atjjbs ed 

FAkfSis-tft) 1 0#fg^$ftTfcO. *7r^<fiS 
858KgjS$aftf|-t3K^5 9 fcAflSftT 

*«S*u gtcEDFAl OfcAASftTMISfts ft7r 

a >*ea»8 (cai*s<ift«fc Lfc t oT*ft . nttn 

W49WflH»9«t|«tTfc. EDFA1 OffilTRB 
LTt. *WPTS-T»BSLr tm^. £f*T3fc7y>f 
A'^ftsoifl&tfffiteSftftaifc-fft. ifcfc. EDFA1 



#14 k OStV ^ 3 * < ££>tf-C . EDFA 1 0 fr'ftof ij}#0 
?fcK<£#14 £ 7? VWm 9 WftftflEffttt: J: 0 (£*t 
ft,Ifck*rfigT*ft. 

[0084] ( ft*ii80g|jfejeil 2 ) H 8 JiWJlO 

JBIBT* 0.07 eOjfc+ffiSfcfc V vc , 7 v yJ86» 9 
OffgHc t EDFA 1 0 Zmitl i COT* ft . 
[0085] ( 3fc4«O0»«8 3)09 \&mm 

yvymm&m^xm&2ixKft*M&cr>%3CDmm 
mmxh o . 2 ooedfa 1 0 nnnzwmuL 7 r 4 a* 

(DCF ) £iiii7r>f A'2tU-CfflV^ft5vyWI§|9 
jWRJt £>ft t cot* ft . 7V y WMf§ 9 1 *<rfflk<?> 
EDFAlOfcOlBfcli, 5V>1tlH»9*&tf>SMttte*# 
«Wft4HS*7 , 9 2 3-i:. **>4HBateS:*-*L-C5v 

i^Mis 9 of ifc&Mfflif ft * - fmwtjmmm 
7- twjettfcffo; t *>'ts ft x 0 zmmmm-fo 

ft. ^fcs 7VyiidS9@«5*S04^05^-rtii^ 
3tA-7-$[JfflI^S4 ^fil^ftli^Ji, bi*7fcC0A-7-^ 
W««[t==SrftJ:dfclWIS*iftl:W*fc:. MM7]fi 
^racOK/HIH^/hS <=5rftj: d tctiifiTtcOAV- 
*^ijffli§^ft. 

[0086] m9<O^HmX'lt. y-?>Mm%i9CDft 
■hftVKjV. BP*>SI2c 7 )EDFAl Q^X^VKjVim 
F C0«^^ 1 COEDFA 1 0 COiUfi K/l/CS^SSixft i 
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